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(54) EDITING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To perform nonlinear editing without 
deteriorating a transfer rate of a reproducing data even when a slow 
accessible storage device is used for housing material data and also 
the number of editing points is increased. 

SOLUTION: At the time of deciding an editing point, a data adjacent 
to the editing point in the material data is copied from a material 
disk device 21 to a work disk device 22, and when the data adjacent 
to the editing point is to be reproduced, at the time of reproducing 
the edited data, first, the copied data in the work disk device 22 is 
read out to be the reproducing data, and also in the meantime, a 
data to be reproduced in the material disk device 21 is accessed, 
and after completion of this access, the read data from the theme 
disk device 21 becomes the reproducing data. 
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translation may not r fl ct th original precisely. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the edit equipment for performing non-linear editing of image data or voice data using the storage in 
which random access is possible It connects with the 2nd storage for storing the data near [ in the 1st storage in 
which the random access which stored material data is possible, and material data ] the editing point In case an 
editing point is determined, the data near [ in material data ] the editing point are reproduced from the 1 st storag 
to the 2nd storage, at the time of reproduction of the data after edit In case the data near the editing point are 
reproduced, while reading the data first reproduced by the 2nd storage and considering as reproduction data While 
having read the data reproduced by the 2nd storage, access to the data which should be reproduced in the 1 st 
storage is performed. Edit equipment characterized by having the control means which change reproduction data 
from the data read from the 2nd storage to the data read from the 1 st storage after this access was completed. 
[Claim 2] The aforementioned control means are edit equipment according to claim 1 '! characterized by packing an 
interval and recording the data near the editing point on the 2nd storage according to the turn that the data near 
the editing point are reproduced in case the data near [ in material data ] the editing point are reproduced from th 
1st storage to the 2nd storage. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Th technical field to which invention belongs] this invention relates to the edit equipment for performing non- 
linear editing of image data or voice data using the storage in which random access is; possible. 
[0002] 

[Description of the Prior Art] The edit method conventionally performed when editing image data is the method of 
r producing only the required portion of a material record medium and reproducing this one by one to another 
r cord medium. Generally, such an edit method is called linear editing. On the other hand, the edit method called 
non-linear editing using the storage in which random access, such as a hard disk drive unit, is possible is being 
circulated in recent years. In this non-linear editing, by a certain method, the position where the required image in a 
material record medium is recorded is determined, and this is memorized as editing point information, such as 
carrying out rapid-traverse reproduction of the material record medium in which random access is possible first. 
And at the time of reproduction, a desired image program can be acquired by performing/random access to a 
material record medium according to editing point information. 

[0003] In linear editing, in order to perform duplicate processing, the working hours which edit takes become longer 
than the reproduction time of the completed image program at least. On the other hand, in non-linear editing, it is 
rapid-traverse reproduction etc., and since what is necessary is just to determine even an editing point, the time 
which an editing task takes can be shortened. Thus, in non-linear editing, efficient work can be done in a short time 
taking advantage of the advantage of the storage in which random access is possible. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, generally in non-linear editing, the disk unit is used as 
storage in which random access is possible. However, such a disk unit is not the reason in which perfect random 
access is possible, and requires the time for seeking a head or performing rotational delay on the occasion of 
access. Especially, in an optical disk unit etc., generally the seek time and rotational delay are large, and these 
influences cannot be disregarded. For example, in non-linear editing, supposing it connects a different portion in a 
material record medium for every frame, when reproducing this, seek operation will occur for every frame. Thus, 
since one seeking must be performed whenever it reads to data of only one frame, the average transfer rate of 
read-out falls remarkably. If this average transfer rate is less than a required value, a reproduction image will 
b come way piece Thus, in the edit equipment which performs non-linear editing, in order to 

reproduce reproduction data at the transfer rate more than fixed continuously, the number of the editing points in a 
c rtain section will be restricted, and it depends for this limiting value on the access time of the storage in which 
random access is possible. 

[0005] Therefore, generally as storage in which the random access in non-linear editing is possible, the quick hard 
disk drive unit of access etc. is more desirable than the late optical disk unit of access etc. However, on the other 
hand, an optical disk unit has the advantage of being suitable for recording material data, when using the image 
recorded outdoors, for example as material data, since the record medium is generally removable. In addition, 
although the advantage of the both sides of an optical disk unit and a hard disk can be harnessed once it 
reproduces the material data recorded with the optical disk unit to a hard disk, considering the time of a duplicate, 
the merit of non-linear editing that it can edit will be lost for a short time. 

[0006] this invention was made in view of this trouble, and even if the number of the purpose of editing points 
increases in material data storage, using the late storage of access, it is to offer the edit equipment which enabled it 
to perform non-linear editing, without reducing a reproduction data transfer rate. 
[0007] 

[Means for Solving the Problem] In the edit equipment for the edit equipment of this invention performing non-linear 
editing of image data or voice data using the storage in which random access is possible It connects with the 2nd 
storag f r storing the data n ar [ in the 1 st storag in which the random access which stor d mat rial data is 
possibl , and material data ] th diting point In cas an editing point is d t rmin d, th data near [ in material 
data ] th editing point ar reproduced from the 1 st storag t th 2nd storag . at th time of r production of the 
data after dit In case the data n ar th diting point ar r produced, whil reading th data first r produc d by the 
2nd storag and consid ring as r pr duction data Whil having read the data reproduc d by th 2nd storag , access 
t the data which should b reproduced in th 1 st storag is p rformed. Aft r this access is compl t d, it has th 
c ntrol m ans which change r production data from th data r ad from th 2nd storag to th data r adfr m th 
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1 st storage. 

[0008] With this edit equipment, in cas an diting point is determined, the data near [ in material data ] th editing 
point are reproduced by the 2nd storage from th 1 st storage by control means. And at the time of reproduction of 
th data after dit, by control m ans, in case the data near th editing point ar reproduced Th data reproduced by 
th 2nd storage of introduction ar read, and it considers as reproduction data. Whil th data reproduced by the 
2nd storage are read, access to the data which should be reproduc d in the 1 st storag is performed. After this 
access is compl ted, reproduction data ar changed from the data read from th 2nd storage to the data r ad from 
th 1 st storage. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with 
reference to a drawing. 

[0010] Drawin g 1 is the block diagram showing the structure of a system containing the edit equipment concerning 
th gestalt of operation of the 1st of this invention. The disk unit 21 for materials as the 1st storage in which the 
random access which this system was connected to the edit equipment 10 concerning the gestalt of this operation 
and this edit equipment 10, and stored materia! data is possible, It connected with edit equipment 10, and it 
connected with the disk unit 22 for work and the edit equipment 10 as the 2nd storage for storing the data near [ in 
material data ] the editing point, and has the monitor 23 for displaying a picture. It connected with the disk unit 21 
for materials, the disk unit 22 for work, and the monitor 23, and edit equipment 1 0 is equipped with the control unit 
13 as control means which control these while it connects with the editing point information storage device 12, and 
th user interface 1 1 and the editing point information storage device 1 2 for memorizing the information on the 
editing point in the user interface 1 1 and material data for performing operation of determining the editing point in 
material data and it controls these. Control information and data 31 are sent and received between a control unit 13, 
and the disk unit 21 for materials and the disk unit 22 for work, control information 32 is sent and received between 
a control unit 13 and a user interface 11, and the editing point information 33 is sent and received between a control 
unit 1 3 and the editing point information storage device 1 2. Moreover, a control unit 1 3 outputs the reproduction 
data 34 after edit. 

[0011] The user interface 11 contains various kinds of switches, levers, etc. The editing point information recording 
device 1 2 is equipment for memorizing time codes, such as a start point of each cut, and an ending point, and 
consists of a hard disk, semiconductor memory, etc. The control unit 13 has CPU (central processing unit), ROM 
(read only memory) which stored the program which this CPU performs, and RAM (random access memory) used as 
a working area. 

[0012] Both the disk unit 21 for materials and the disk unit 22 for work shall have the capacity to perform record 
and reproduction of image data or voice data, and the recorded data shall be managed by the time code. An optical 
disk unit is used as a disk unit 21 for materials, and a hard disk is used as a disk unit 22 for work. 
[0013] The outline of operation of the edit equipment 10 applied to the gestalt of this operation here is explained. 
Here, it thinks taking the case of the case where use an optical disk unit as a disk unit 21 for materials, and a hard 
disk is used as a disk unit 22 for work. Since the lateness of access of the optical disk unit as a disk unit 21 for 
mat rials is covered, when reproducing material data to a hard disk beforehand, it is not necessary to reproduce all 
th material data to a hard disk. Namely, what is necessary is to reproduce only the data of the period which is 
equivalent to Taccs from a head, respectively in each cut to connect, if maximum of the time which seeking and 
rotational delay in an optical disk unit take is set to Taccs. If it sets, in this way, in the case of reproduction of the 
data after edit The data read from the hard disk are used as reproduction data between Taccs(es) of the head of 
each cut. in the meantime After it performs access to the data which should be reproduced in an optical disk unit 
and the period of Taccs passes The lateness of access of an optical disk unit is suppliable with changing so that th 
data which replaced with the data read from a hard disk, and were read from the optical disk unit may be used as 
reproduction data. 

[0014] In order to realize above-mentioned processing, the procedure of reproducing the data of the period of 
Taccs from the head of each cut from an optical disk unit to a hard disk is required, by the way, a common optica! 
disk unit — setting — Taccs — at most — it is number dozens to 100 m seconds On the other hand, an editing- 
task company determines an editing point, looking at the picture near the editing point by rapid-traverse 
reproduction etc., after giving near aim, in case an editing point is determined. Since it is the work whose human 
b ing does such work, although one editing point is determined, even if short, it takes several seconds. Therefore, 
though the data of the period of Taccs are reproduced from the head of a cut from an optical disk unit to a hard 
disk when an editing point is determined, it can carry out abbreviation disregard in time for an editing-task company. 

[0015] In case an editing-task company determines an editing point with the edit equipment 10 concerning the 
gestalt of this operation by the above idea using a user interface 11, a control unit 13 reproduces the data of the 
p riod of Taccs from the head of each cut fr m th disk unit 21 for materials (optical disk unit) to the disk unit 22 
for work (hard disk) whil making the editing point informati n storage d vice 1 2 memorize th information n an 
editing point. At th tim f r producti n of th data aft r edit, moreov r, a control unit 1 3 In case the data near 
th editing point ar reproduc d, whil r a ding th data first r pro due d by th disk unit 22 for work and c nsid ring 
as th r production data 34 Aft r p rforming acc ss to the data which should b repr duced in the disk unit 21 for 
materials in th meantime and c mpleting this acc ss, c ntrol which us s as the reproduction data 34 the data 
which replac d with the data read fr m th disk unit 22 f r work, and w r read from th disk unit 21 for mat rials is 
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p rfornned. 

[0016] N xt, operation of th edit equipment 10 concerning the form of this operation is explained concretely, h re, 
the maximum Taccs of the acc ss time of this optical disk unit is assumed to be 1 s cond using th optical disk unit 
as a disk unit 21 for mat rials. An optical disk unit is loaded with th optical disk with which material data wer 
record d. Drawing 3 (a) is a timing chart which shows th position of the cut in th data recorded on the optical disk 
as a r cord m dium in th disk unit 21 f r mat rials. Hereaft r, as shown in drawing 3 (a), th case wher edit which 
extracts cut (1) 41 and cut (2) 42, and conn cts from the data record d on th optical disk is performed is 
considered. In addition, in drawing 3 (a), A1 and CI express the start point of cut (1) 41, and an ending point, 
respectively, and A2 and C2 express the start point of cut (2) 42, and the ending point, respectively; Tcutl 
expresses the time of cut (1) 41, and Tcut2 expresses the time of cut (2) 42. Moreover, B1 expresses the point 
after Taccs progress from A1, and B-2 expresses the point after Taccs progress from A2. 
[0017] When extracting and connecting cut (1) 41 and cut (2) 42 as mentioned above, with the gestalt of this 
operation, the data of the portion (it is hereafter described as a head portion.) of the period of Taccs are 
r produced from the head of each cut from the disk unit 21 for materials to the disk unit 22 for work. Drawin g 3 (b) 
is a timing chart which shows the data recorded on the disk unit 22 for work. In this drawing 3 (b), a sign 51 
expresses the head portion of a cut (1), and the sign 52 expresses the head portion of a cut (2). In the disk unit 22 
for work, these head portions 51 and 52 pack an interval, and are recorded. Moreover, in drawing 3 (b), D1 expresses 
th point of a start of the head portion 51 of a cut (1), D2 expresses the point (it is the same as the point of an end 
of the head portion 51 of a cut (1).) of a start of the head portion 52 of a cut (2), and D3 expresses the point of an 
end of the head portion 52 of a cut (2). 

[0018] Moreover, below, the time code of each point shown in drawing 3 (a) and (b) explains taking the case of the 
cas where it is the value shown in drawing 4 . In addition, with the notation of the time code shown in drawing 4 , 
two digits divided by m,s, and f shall express a part, a second, and a frame, and may be 1 second at 30 frames, 
respectively. 

[0019] Drawing 2 is the flow chart showing operation at the time of edit of the edit equipment 10 concerning the 
gestalt of this operation. At the time of this edit, a control unit 1 3 sets initial value of the cut number n to 1 as 
initial setting first. Moreover, although the copy place time code variable D used in order to show the points D1 and 
D2 in the disk unit 22 for work and — needs to point out the head of the suitable free area on the record medium in 
th disk unit 22 for work as initial value, it shall point out D1 point in drawing 3 (b), and sets it to D= OOmOOsOO f 
her (Step S101). Next, a control unit 13 judges whether it is an edit end (Step S102), and, in an edit end, (Y) ends 
operation at the time of edit. In addition, directions of being an edit end are performed when an editing-task 
company operates a user interface 1 1 . 

[0020] When it is not an edit end (step S102;N) An editing-task company is operating a user interface 11, and minds 
a control unit 13. Publishing commands (control information), such as reproduction, a rapid traverse, and coma 
d livery, to the disk unit 21 for materials, displaying the picture of material data on a monitor 23, and looking at this 
picture Cut (1) The point of A1 in the head position (a), i.e., drawing 3 , of 41 is looked for, and a picture is stopped 
in th position. And an editing-task company operates start point determination by pushing the predetermined 
switch in a user interface 1 1 etc. Thereby, the input of the start point time code variable A is performed, and it is 
set up with A=A1 (Step S103). In response, as for a control unit 13, the time code in the disk unit 22 for work 
reproduces the data from A1 point [ in / the section (a), i.e. drawing 3 , from A to A+Taccs / in the time code in the 
disk unit 21 for materials ] to B1 point from the point of D, i.e., D1 point in drawing 3 (b), to a field (Step S104). If 
th picture is displayed on a monitor 23 with the duplicate of data at this time, an editing-task company can check 
an editing point. Next, a control unit 1 3 saves the start point time code variable A and the copy place time code 
variable D to the field of A (n) in the editing point information storage device 12, and D (n), respectively (Step S105). 

[0021] Next, an editing-task company is operating a user interface 11, looks for the ending point of cut (1) 41, i.e., 
C1 point, and operates ending point determination by pushing a switch etc. Thereby, the input of the; ending point 
time code variable C is performed, and it is set up with C=C1 (Step SI 06). A control unit 13 saves this ending point 
time code variable C to the field of C (n) in the editing point information storage device 12 (Step S107). At this tim , 
as shown in drawing 5 , editing point information (A (1), C (1), D (1)) will be recorded on the editing point information 
st rage device 12. Next, a control unit 13 increments the cut number n one time (Step S108), equips the next edit 
with it, and as D=D+Taccs, as (Step SI 09) and D point out the free area of the degree in the disk unit 22 for work, 
i. D2 point, it returns to Step S102. 

[0022] And an editing-task company looks for and determines a start point A2 and the ending point C2 similarly 
about cut 2 by performing Step S103 or Step SI 09 again. Thereby, the start point time code variable A and the 
ending point time code variable C are set up with A=A2 and C=C2, respectively. As for a control unit 13, the time 
c de in the disk unit 22 for work reproduces the data from A2 point [ in / the section (a) i.e., drawing 3 , from A to 
A+Taccs / in th time c d in th disk unit 21 for mat rials ] to B-2 point from the p int of D, i. ., D2 p int in 
drawing 3 (b), to a field. A contr I unit 1 3 sav s each time code variables A, D, and C again to th fi Id f A (n) in 
the diting point information storag devic 1 2, D (n), and C (n), r sp ctively. At this tim , as shown in drawing 6 , 

diting point informati n will b r corded on th diting point information storage device 1 2. 
[0023] An diting-task company does in this way, and determin s an diting p int on aft r another, and the 
information is r corded on the diting point information storag d vice- 12. 

[0024] Drawing 7 is the flow chart showing pe ration at th tim fth repr duction aft r ditofthe dit quipm nt 
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10 concerning the gestalt of this operation. At th time of this reproduction, a control unit 13 sets initial value of 
the cut number n to 1 as initial s tting first (Step S201). Next, a control unit 13 judges wh th r A (n) exists with 
refer nc to th editing point information storag d vice 12 (Step S202). When A (n) does not exist, (N) ends 
op ration at the time of reproduction. When A (n) exists, a control unit 1 3 reads A (n), C (n), and D (n) from the 
editing point information storag device 1 2, and (Y) s ts up the time cod variables A, S, C, and D with A=A(n) S=A 
(n)+Taccs, C=C (n), and D=D (n), respectiv ly. In addition, sine it is n= 1, they are A=A(1) S=A(1)+Taccs, C=C (1), 
and D=D (1) her . N xt, as for a control unit 13, according to these tim code variables, a tim cod [ in / the disk 
unit 22 for work / for the data of the head portion of a cut (1 ) ] starts read-out from the point of D, i.e., D1 point in 
drawing 3 (b), (Step S204). With it, to the disk unit 21 for materials, a control unit 13 publishes an instruction so that 
a time code may seek at the point of S (Step S205). Here, S points have pointed out the point after Taccs, i.e., B1 
Point in drawing 3 (a), from A1 point. And after waiting (Step S206) and Taccs pass, only the time of Taccs ends 
read-out from the disk unit 22 for work (Step S207), and is changed from the disk unit 21 for materials which should 
already have completed seeking to read-out (Step S208). Then, a control unit 13 increments waiting (Step S209) 
and Variable n one time (Step S210), returns to Step S202, and moves from the time of C-S passing to regeneration 
of the next cut. 

[0025] A control unit 13 sets up the time code variables A, S. C, and D with A=A(2) S=A(2)+Taccs, C=C (2), and 
D=D (2) with reference to the editing point information storage device 12, respectively. And a control unit 13 starts 
read-out according to these time code variables from D2 point [ in / the point of D, i.e., drawing 3 , (b) / in a time 
code / in / the disk unit 22 for work / for the data of the head portion of a cut (2) ] ]. With it, to the disk unit 21 for 
materials, a control unit 1 3 publishes an instruction so that a time code may seek at the point of S. Here, S points 
have pointed out the point after Taccs, i.e., B-2 point in drawin g 3 (a), from A2 point. And after Taccs passes, read- 
out from the disk unit 22 for work is ended, and it changes from the disk unit 21 for materials which should already 
have completed seeking to read-out. 

[0026] Thus, at the time of reproduction, data without a way piece are reproducible with reference to the data of 
the editing point information storage device 12 by reading data from the disk unit 22 for work, and the disk unit 21 
for materials by turns. 

[0027] As explained above, in case an editing point is determined according to the edit equipment 10 concerning the 
gestalt of this operation The data near [ in material data ] the editing point are reproduced from the disk unit 21 for 
materials to the disk unit 22 for work, at the time of reproduction of the data after edit In case the data near the 
editing point are reproduced, while reading the data first reproduced by the disk unit 22 for work and considering as 
reproduction data Access to the data which should be reproduced in the disk unit 21 for materials in the meantim 
is performed. Since it was made to use the data which replaced with the data read from the disk unit 22 for work, 
and were read from the disk unit 21 for materials as reproduction data after this access was completed Even if th 
number of editing points increases in the disk unit 21 for materials, using the late storage of access, non-linear 
editing can be performed without reducing a reproduction data transfer rate. Therefore, as a disk unit 21 for 
materials, even if access is slow, storage with the merit that a record medium is removable or that it is cheap can 
be used. For example, it is realizable to carry out non-linear editing of the material data recorded with the camera 
on apparatus videocassette recorder using the optical disk and the magnetic tape as a record medium, and to s nd 
them out as it is. 

[0028] Next, the edit equipment concerning the form of operation of the 2nd of this invention is explained. 
Depending on the cut to edit, the time may be shorter than Taccs. Drawing 8 (a) is a timing chart which shows th 
position of the cut in the data recorded on the disk unit 21 for materials, when it includes such a cut. In addition, in 
drawing 8 (a), A3 and C3 express the start point of cut (3) 43, and an ending point, respectively, and A4 and C4 
express the start point of cut (4) 44, and the ending point, respectively. Tcut3 expresses the time of cut (3) 43, and 
Tcut4 expresses the time of cut (4) 44. Moreover, B3 expresses the point after Taccs progress from A3, and B4 
expresses the point after Taccs progress from A4. Moreover, only Tcopied which mentions E4 later from B4 
expresses the front point. In the example shown in drawing 8 (a), the time Tcut3 of cut (3) 43 is shorter than Taccs. 
[0029] The edit equipment concerning the gestalt of this operation is the example which enabled it to cope with it 
wh n above. The fundamental composition of the edit equipment concerning the gestalt of this operation is as 
having been shown in drawing 1 like the gestalt of the 1 st operation. 

[0030] Drawin g 9 is the flow chart showing operation at the time of edit of the edit equipment concerning the gestalt 
of this operation. In this operation, first, as initial setting, a control unit 13 sets initial value of the cut number n to 1, 
and sets the copy place time code variable D to OOmOOsOO f. Furthermore, a control unit 1 3 is the flag Small which 
shows whether the time of a cut is shorter than a predetermined reference value. Cut is set to 0 and the variable 
Tcopied which shows the sum total time of the cut reproduced as a cut shorter than Taccs within Time Taccs is 
set to OOmOOsOO f (Step S301). Next, a control unit 13 judges whether it is an edit end (Step S302), and, in an edit 

nd, (Y) ends operation at the time of edit. 
[0031] When it is n t an dit nd (step S302;N), an editing-task company is operating a user int rfac 11, publishing 
commands (control information), such as r production, a rapid trav rs , and coma deliv ry* to the disk unit 21 for 
materials, displaying the picture of mat rial data on a monitor 23, and looking at this picture through a control unit 
13, looks for th h ad positi n of a cut (n), and stops a picture in the position. And an diting-task company 
operates start point determinati n by pushing th predetermined switch in a user int rfac 1 1 etc. Th reby, the 
input f th start p int tim code variabl A is performed (St p S303). N xt, a control unit 13 is Flag Small. Cut 
judg s whether it is 0 (Step S304). Rag Small Wh n Cut is 0. a tim c d [ in / th disk unit 22 f r work / in a tim 
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code / in / the disk unit 21 for mat rials / (Y) / in a control unit 13 ] ] reproduces the data of the section from A to 
A+Taccs to the field of D to D+Taccs (Step S305), and time codes A and D are saved to the field of A (n) in th 
editing point information storage d vice 12, and D (n), respectively (Step S306).On th other hand, it is Flag Small. 
When Cut is not 0 (step S304;N), from D+Tcopied, a time code [ in / the disk unit 22 for work / in the tim cod in 
th disk unit 21 for materials ] overwrites th field of D+Taccs t and reproduces the data of th s ction from A t 
A+Taccs-Tcopied (Step S307), and a control unit 1 3 overwrit s and saves the value of A-Tcopied to th field of A 
(n) in th editing point information storage d vice 1 2 (Step S308). 

[0032] If Step S306 or Step S308 is completed, an editing-task company is operating a user interface 11, will look 
for the ending point of a cut (n), and will operate ending point determination by pushing a switch etc. Thereby, the 
input of the ending point time code variable C is performed (Step S309). Next, a control unit 13 compares the tim 
from the start point of a cut to an ending point i.e., OA, and Taccs-Tcopied, and C-A judges whether it is more 
than Taccs-Tcopied (Step S3 10). (Y) sets Variable Tcopied to OOmOOsOO f while a control unit 13 sets Flag 
SmallCut to 0, when C-A is more than Taccs-Tcopied (Step S31 1). Next, a control unit 13 saves the ending pointr 
time code variable C to the field of C (n) in the editing point information storage device 12 (Step S312). Next, a 
control unit 13 increments the cut number n one time (Step S3 13), equips the next edit with it, and returns to (Step 
S314) and Step S302 as D=D+Taccs. On the other hand, when C-A is not more than Taccs-Tcopied (step S310;N), 
a control unit 1 3 is Flag Small. While setting Cut to 1 , it newly returns to Step S302 by setting to Tcopied the valii 
which added C-A to Tcopied (Step S315). 

[0033] Here, after performing edit of a cut (1) as shown in drawin g 3 (a), and a cut (2) to the material data recorded 
on the disk unit 21 for materials, as shown in drawing 8 (a), cut (3) 43 and cut (4) 44 are extracted, and the case . 
where edit which connects is performed is considered. Drawing 8 (b) is a timing chart which shows the data 
recorded on the disk unit 22 for work at the time of this edit of cut (3) 43 and cut (4) 44. In drawing 8 (b), a sign 53 
expresses a cut (3) and the sign 54 expresses the head portion of a cut (4). These cuts (3) In the disk unit 22 for 
work, the head portions 54 of 53 and a cut (4) pack an interval, and are recorded. Moreover, in drawing 8 (b), D3 
expresses the point of a start of a cut (3), F4 expresses the point of a start of the head portion 54 of a cut (4), and 
D4 expresses the point of an end of the head portion 54 of a cut (4). Cut (3) The time Tcut3 of 53 is shorter than 
TaccSi and the time which doubled cut (3) 53 and the head portion 54 of a cut (4) serves as Taccs. Moreover, below, 
the time code of each point shown in drawing 8 (a) and (b) explains taking the case of the case where it is the value 
shown in drawing 10 . 

[0034] At the time of the edit about the cut (1) shown in introduction and drawing 3 (a), and a cut (2), it sets to the 
flow chart shown in drawing 9 , and is Flag Small. Since Cut is set to 0 (step S304;Y) and C-A sets it more than : 
Taccs-Tcopied (step S310;Y), operation at the time of edit becomes being the same as that of operation shown in 
drawing 2 , and edit is performed as the gestalt of the 1st operation explained Next, in the case of the edit about a 
cut (3), they are n= 3, and D= 00m02s00 f. An editing-task company looks for the head position of cut (3) 43, i.e., 
the point of A3, shown in drawing 8 (a), and operates start point determination by pushing the predetermined switch 
in a user interface 1 1 etc. Thereby, the start point time code variable A is set up with A=A3 (Step S303). this tim - 
- flag Small Cut — with 0 — it is (step S304;Y) — it is — as for a control unit 1 3, the time code in the disk unit 22 
for work reproduces the data from A3 point [ in / the section from A to A+Taccs, i.e., drawing 8 , (a) / in the tim 
code in the disk unit 21 for materials ] to B3 point to the field of D to D+Taccs (Step S305) Under the present 
circumstances, although invalid data are reproduced after F4 in drawing 8 (b), this is not taken as a problem. A 
control unit 13 saves time codes A and D further to the field of A (3) in the editing point information storage devic 
1 2, and D (3), respectively (Step S306). At this time, as shown in drawing 1 1 , editing point information will be 
recorded on the editing point information storage device 1 2. 

[0035] Then, an editing-task company looks for the ending point, i.e., C3 point, of cut (3) 43 shown in drawin g 8 (a), 
and operates ending point determination. Thereby, the ending point time code variable C is set up with C=C3. At this 
tim , a control unit 1 3 compares the time from the start point of a cut to an ending point, i.e., C-A, and Taccs- 
Tcopied, and C-A judges whether it is more than Taccs-Tcopied (Step S3 10). Here, when C-A is more than Taccs- 
Tcopied, it is the same as the case of a cut (1) or a cut (2). However, in the cut (3) shown in drawing 8 (a), the tim 
from A3 to C3 is smaller than Taccs. Moreover, Tcopied serves as OOmOOsOO f at this time. Therefore, C-A 
becomes smaller than Taccs-Tcopied (step S310;N), and a control unit 13 is Flag Small. While setting Cut to 1, th 
valu which added C-A to Tcopied is newly set to Tcopied (Step S3 15). At this time, since Tcopied is OOmOOsOO f, it 
s rves as Tcopied=C-A. Furthermore, a control unit 1 3 does not record the value of the point C, i.e., a time code 
variable, ending [ cut ] on the editing point information storage device 12 in this. case. Moreover, n and a D value are 
not updated. 

[0036] Next, an editing-task company looks for the head position of cut (4) 44, i.e., the point of A4, shown in drawing 
8 (a), and operates start point determination by pushing the predetermined switch in a user interface 1 1 etc. 
Ther by, the start point time code variable A is set up with A=A4 (Step S303). Next, a control unit 13 is Flag Small. 
Cut is investigated (St p S304). after th nding point d termination f a cut (3), and flag Small Cut is set as 1 (step 
S304;N) — it is — a control unit 13 Th tim c d in the disk unit 21 for materials Th s ction fr m A to A+Taccs- 
Tcopi d. That is, fr m D+Tcopied, th tim c de in the disk unit 22 for work ov rwrit s th field of D+Taccs, i. a 
fi Id, from F4 point in drawing 8 (b), and r pr due s th data from A4 point in drawing 8 (a) t E4 point (Step S307). 
Moreover, a control unit 13 ov rwrit s th value of A-Tcopi d t the field f A (n) in th diting p int informati n 
st rag device 1 2, and is sav d (Step S308). Although information is r c rded on the field of this tim A (3) as 
air ady shown in drawing 11 , it v rwrit s h r and r cords on it. 
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[0037] Th n, an diting-task company looks for th nding point, i.e., C4 point, of cut (4) 44 shown in drawing 8 (a), 
and operates ending point determination. Thereby, the ending point time code variab) C is set up with C=C4. this 
time — C-A — more than Taccs-Tcopied — it is (step S310;Y) — a control unit 13 — flag Small Variabl Tcopied 
is set to OOmOOsOO f while setting Cut to 0 (Step S31 1). Moreover, a control unit 13 saves th ending point time 
cod variabl C to th field of C (n) in th diting point information storag device 12 (St p S312). At this tim , as 
shown in drawing 12 , diting point information will b recorded on the editing point information storag devic 12. 
Thus, about the cut (3) shorter than Taccs among the cuts which had four from th first, lin ar editing is performed 
at the time of editing point determination, and all data are reproduced by the disk unit 22 for work. Therefore, sine 
it is not necessary to carry out anything at the time of reproduction, the editing point information about a cut (3) is 
recorded on the editing point information storage device 12, and it is **. Therefore, the- editing point information on 
th next cut (4) is recorded on the field of n= 3 in the editing point information storage ^device 12. 
[0038] Operation at the time of the reproduction after edit of the edit equipment concerning the gestalt of this 
op ration is as having been shown in drawing 7 like the gestalt of the 1st operation. At;the time of the reproduction 
at th time of editing about a cut (4) from a cut (1) like the above-mentioned explanation, first, while the disk unit 
22 for work has read from D1 point in drawing 3 (b) to D2 point at the time of n= 1, the disk unit 21 for materials 
seeks to B1 point in drawing 3 (a). And after performing read-out from B1 point to C1 point in the disk unit 21 for 
materials after Taccs progress, while the disk unit 22 for work has read from D2 point in drawing 3 (b) to D3 point, 
the disk unit 21 for materials seeks at B-2 point in drawing 3 (a). Furthermore, in the disk unit 21 for materials, 
read-out from B-2 point to C2 point is performed after Taccs progress. Then, while the disk unit 22 for work has 
read from D3 point in drawing 8 (b) to D4 point, the disk unit 21 for materials seeks to E4 point in drawing 8 (a). And 
after Taccs progress, read-out from E4 point to C4 point is performed in the disk unit 21 for materials. That is, 
se king to the field of a cut (3) is not performed in the disk unit 21 for materials. About the data of a cut (3), the all 
ar reproduced by the disk unit 22 for work, and will be read from here. 

[0039] It can be coped with, when it includes a cut shorter than Taccs according to the edit equipment concerning 
the gestalt of this operation, as explained above. The composition of others in the gestalt of this operation, 
operation, and the effect are the same as the gestalt of the 1 st operation. 

[0040] In addition, although this invention is not limited to the gestalt of each above-mentioned implementation, for 
example, showed the position of the data on a record medium by the time code with the gestalt of each above- 
mentioned implementation instead, it may use address information, such as a track number and a sector number. 
[0041] Moreover, although the gestalt of each above-mentioned implementation explained the case where an 
editing-task company determined an editing point, this invention can be applied, when reading editing point 
information from the equipment connected to the exterior of edit equipment and performing edit and reproduction. 
[0042] Moreover, although the gestalt of each above-mentioned implementation explained the example in the case 
of a combination used as the 1st storage which serves as an optical disk unit and the 2nd storage as a disk unit 21 
for materials using the hard disk as a disk unit 22 for work, in the case of the combination of the storage with which 
access speed differs, this invention can apply a hard disk, semiconductor memory, etc. as a combination of the 1st 
storage and the 2nd storage. 

[0043] Furthermore, it is also possible to use the late storage of access like an optical disk unit or a tape unit as th 
2nd storage. It is because these information will be reproduced one by one at the time of reproduction if it records 
by packing an interval so that it may be set to D2=D1+Taccs as shown in drawi ng 3 (b) in case data are recorded on 
th r cord medium in the 2nd storage. 

[0044] Moreover, if record sequential in this way and reproduction are performed, random access does not do th 
2nd storage. That is, after record of the head portion of a cut (1) is completed [ for example, ] at the time of record, 
or after reproduction of the head portion of a cut (1) is completed at the time of reproduction, a head is already in 
th head portion of a cut (2), and especially a head does not need to move. Moreover, since it is sequential access, 
rotational delay can be seemingly abolished by using a read-ahead cache buffer. Therefore, even if it uses late 
storage of access, such as an optical disk unit and a tape unit, as the 2nd storage, the access time can be 
shortened enough. 

[0045] Moreover, for the reason of having performed additional edit, when the data recorded on the 2nd storage 
stop being in agreement with reproductive turn, they can shorten the access time at the time of reproduction by 
rearranging data so that it may become the order of reproduction. After rearrangement of data once reads the data 
of the portion which rearranges and rearranges them, it is realizable by writing in again. Though such rearrangement 
is performed, since only the data near the editing point are recorded on the 2nd storage, there is little amount of 
data and there is little time which rearrangement takes. 
[0046] 

[Effect of the Invention] As explained above, in case an editing point is determined according to edit equipment 
according to claim 1 or 2 The data near [ in material data ] the editing point are reproduced to the 2nd storage from 
th 1 st st rage in which th random access which stored mat rial data is possible, at th tim f r production of 
th data after dit In case the data near th diting point ar r produced, whil reading th data first reproduc d by 
th 2nd storag and considering as reproduction data Whil having read th data r produc d by th 2nd storag , 
access t th data which should b r produc d in th 1 st storage is perform d. Sine it was mad t use th data 
which replaced with th data r ad from the 2nd storage, and w r read from th 1 st storag as reproduction data 
after this acc ss was complet d Ev n if the numb r of editing points incr ases in material data storage, using the 
lat st rag f access, th eff ct that non-lin ar diting can be performed is don so, with ut r ducing a 
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reproduction data transfer rate. 

[0047] Mor over, in cas th data near [ in mat rial data ] the diting point are reproduced from the 1st storage to 
th 2nd storag according to edit equipment according to claim 2 Since an interval is pack d and the data n ar the 
editing p int wer recorded on th 2nd storag according to th turn that the data near th editing point are 
reproduc d Even if it us s the lat storage of acc ss as the 2nd storag in addition to th above-mentioned effect, 
the eff ct that the access tim can b shortened enough is don so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b n translated by computer. So th translation may not reflect th original precisely. 

2. **** shows th word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Th technical field to which invention belongs] this invention relates to the edit equipment for performing non- 
linear editing of image data or voice data using the storage in which random access is possible. 
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PRIOR ART 



[D scription of the Prior Art] The edit method conventionally performed when editing image data is the method of 
reproducing only the required portion of a material record medium and reproducing this one by one to another 
record medium. Generally, such an edit method is called linear editing. On the other hand, the edit method called 
non-linear editing using the storage in which random access, such as a hard disk drive unit, is possible is being 
circulated in recent years. In this non-linear editing, by a certain method, the position where the required image in a 
material record medium is recorded is determined, and this is memorized as editing point information, such as 
carrying out rapid^traverse reproduction of the material record medium in which random access is possible first. 
And at the time of reproduction, a desired image program can be acquired by performing random access to a 
material record medium according to editing point information. 

[0003] In linear editing, in order to perform duplicate processing, the working hours which edit takes become longer 
than the reproduction time of the completed image program at least. On the other hand, in non-linear editing, it is 
rapid-traverse reproduction etc., and since what is necessary is just to determine even an editing point, the time 
which an editing task takes can be shortened. Thus, in non-linear editing, efficient work can be done in a short time 
taking advantage of the advantage of the storage in which random access is possible. 
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EFFECT OF THE INVENTION 



[Eff ct of the Invention] As explained above, in case an editing point is determined according to edit equipment 
according to claim 1 or 2 The data near [ in material data ] the editing point are reproduced to the 2nd storage from 
the 1 st storage in which the random access which stored material data is possible, at the time of reproduction of 
the data after edit In case the data near the editing point are reproduced, while reading the data first reproduced by 
the 2nd storage and considering as reproduction data While having read the data reproduced by the 2nd storage, 
access to the data which should be reproduced in the 1 st storage is performed. Since it was made to use the data 
which replaced with the data read from the 2nd storage, and were read from the 1 st storage as reproduction data 
after this access was completed Even if the number of editing points increases in material data storage, using the 
late storage of access, the effect that non-linear editing can be performed is done so, without reducing a 
reproduction data transfer rate. 

[0047] Moreover, it is since according to edit equipment according to claim 2 an interval is packed and the data near 
the editing point were recorded on the 2nd storage according to the turn that the data near the editing point are 
reproduced, when reproducing the data near [ in material data ] the editing point from the 1 st storage to the 2nd 
storage. Even if it uses the late storage of access as the 2nd storage in addition to the above-mentioned effect, the 
effect that the access time can be shortened enough is done so. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, generally in non-linear editing, the disk unit is used as 
storage in which random access is possible. However, such a disk unit is not the reason in which perfect random 
acc ss is possible, and requires the time for seeking a head or performing rotational delay on the occasion of 
access. Especially, in an optical disk unit etc., generally the seek time and rotational delay are large, and these 
influences cannot be disregarded. For example, in non-linear editing, supposing it connects a different portion in a 
material record medium for every frame, when reproducing this, seek operation will occur for every frame. Thus, 
sine one seeking must be performed whenever it reads to data of only one frame, the average transfer rate of 
read-out falls remarkably. If this average transfer rate is less than a required value, a reproduction image will 
become way piece ************. Thus, in the edit equipment which performs non-linear editing, in order to 
reproduce reproduction data at the transfer rate more than fixed continuously, the number of the editing points in a 
certain section will be restricted, and it depends for this limiting value on the access time of the storage in which 
random access is possible. 

[0005] Therefore, generally as storage in which the random access in non-linear editing is possible, the quick hard 
disk drive unit of access etc. is more desirable than the late optical disk unit of access etc. However, on the other 
hand, an optical disk unit has the advantage of being suitable for recording material data, when using the image 
recorded outdoors, for example as material data, since the record medium is generally removable. In addition, 
although the advantage of the both sides of an optical disk unit and a hard disk can be harnessed once it 
reproduces the material data recorded with the optical disk unit to a hard disk, considering the time of a duplicate, 
the merit of non-linear editing that it can edit will be lost for a short time. 

[0006] this invention was made in view of this trouble, and even if the number of the purpose of editing points 

incr ases in material data storage, using the late storage of access, it is to offer the edit equipment which enabled it 

to perform non-linear editing, without reducing a reproduction data transfer rate. 
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MEANS 



[M ans for Solving the Problem] In the edit equipment for the edit equipment of this invention performing nonHinear 
editing of image data or voice data using the storage in which random access is possible It connects with the 2nd 
storage for storing the data near [ in the 1 st storage in which the random access which stored material data is 
possible, and material data ] the editing point. In case an editing point is determined, the data near [ in material 
data ] the editing point are reproduced from the 1 st storage to the 2nd storage, at the time of reproduction of th 
data after edit In case the data near the editing point are reproduced, while reading the data first reproduced by the 
2nd storage and considering as reproduction data While having read the data reproduced by the 2nd storage, access 
to the data which should be reproduced in the 1st storage is performed. After this access is completed, it has the 
control means which change reproduction data from the data read from the 2nd storage to the data read from the 
1 st storage. 

[0008] With this edit equipment, in case an editing point is determined, the data near [ in material data ] the editing 
point are reproduced by the 2nd storage from the 1st storage by control means. And at the time of reproduction of 
the data after edit, by control means, in case the data near the editing point are reproduced The data reproduced by 
th 2nd storage of introduction are read, and it considers as reproduction data. While the data reproduced by the 
2nd storage are read, access to the data which should be reproduced in the 1st storage is performed. After this 
access is completed, reproduction data are changed from the data read from the 2nd storage to the data read from 
the 1 st storage. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with 
reference to a drawing. 

[0010] Drawing 1 is the block diagram showing the structure of a system containing the edit equipment concerning 
th g stalt of operation of the 1st of this invention. The disk unit 21 for materials as the 1st storage in which the 
random access which this system was connected to the edit equipment 10 concerning the gestalt of this operation 
and this edit equipment 10, and stored material data is possible, It connected with edit equipment 10, and it 
conn cted with the disk unit 22 for work and the edit equipment 1 0 as the 2nd storage for storing the data near [ in 
material data ] the editing point, and has the monitor 23 for displaying a picture. It connected with the disk unit 21 
for materials, the disk unit 22 for work, and the monitor 23, and edit equipment 1 0 is equipped with the control unit 
13 as control means which control these while it connects with the editing point information storage device 12, and 
th user interface 11 and the editing point information storage device 12 for memorizing the information on the 
editing point in the user interface 1 1 and material data for performing operation of determining the editing point in 
material data and it controls these. Control information and data 31 are sent and received between a control unit 13, 
and the disk unit 21 for materials and the disk unit 22 for work, control information 32 is sent and received between 
a control unit 1 3 and a user interface 1 1 , and the editing point information 33 is sent and received between a control 
unit 13 and the editing point information storage device 12. Moreover, a control unit 13 outputs the reproduction 
data 34 after edit. 

[0011] The user interface 11 contains various kinds of switches, levers, etc. The editing point information recording 
d vice 12 is equipment for memorizing time codes, such as a start point of each cut, and an ending point, and 
consists of a hard disk, semiconductor memory, etc. The control unit 1 3 has CPU (central processing unit), ROM 
(r ad only memory) which stored the program which this CPU performs, and RAM (random access memory) used as 
a working area. 

[0012] Both the disk unit 21 for materials and the disk unit 22 for work shall have the capacity to perform record 
and reproduction of image data or voice data, and the recorded data shall be managed by the time code. An optical 
disk unit is used as a disk unit 21 for materials, and a hard disk is used as a disk unit 22 for work. 
[0013] The outline of operation of the edit equipment 10 applied to the gestalt of this operation here is explained. 
Here, it thinks taking the case of the case where use an optical disk unit as a disk unit 21 for materials, and a hard 
disk is used as a disk unit 22 for work. Sine the laten ss of access of th ptical disk unit as a disk unit 21 for 
materials is cov red, when reproducing material data t a hard disk beforehand, it is not nec ssary to reproduc all 
th mat rial data to a hard disk. Namely, what is necessary is to reproduc only th data of th peri d which is 

quivalent t Taccs from a head, r sp ctiv ly in ach cut to connect, if maximum of the tim which seeking and 
rotati nal delay in an optical disk unit take is s t to Taccs. If it sets, in this way, in th cas of reproduction f the 
data aft r edit Th data read from th hard disk ar used as reproduction data b tw n Taccs( s) f th h ad of 

ach cut. in th meantim Aft r it p rforms acc ss to th data which should b r produc d in an ptical disk unit 
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and the p riod of Taccs passes The lateness of access of an optical disk unit is suppliable with changing so that the 
data which replac d with the data read from a hard disk, and were read from the optical disk unit may b used as 
reproduction data. 

[0014] In ord r to realiz above-mention d processing, the proc dure of r producing the data of the period of 
Taccs from th head of each cut from an optical disk unit to a hard disk is requir d. by the way, a common optical 
disk unit — s tting — Taccs — at most — it is number doz ns to 100 m s conds On the other hand, an editing- 
task company det rmines an editing point, looking at the pictur near the diting point by rapid-trav rs 
reproduction etc., after giving near aim, in case an editing point is determined. Since it is the work whose human 
being does such work, although one editing point is determined, even if short, it takes several seconds. Therefore, 
though the data of the period of Taccs are reproduced from the head of a cut from an optical disk unit to a hard 
disk when an editing point is determined, it can carry out abbreviation disregard in time for an editing-task company. 

[0015] In case an editing-task company determines an editing point with the edit equipment 10 concerning the form 
of this operation by the above idea using a user interface 11, a control unit 13 reproduces the data of the period of 
Taccs from the head of each cut from the disk unit 21 for materials (optical disk unit) to the disk unit . 22 for work 
(hard disk) while making the editing point information storage device 12 memorize the information on an editing 
point. At the time of reproduction of the data after edit, moreover, a control unit 13 In case the data near the 
editing point are reproduced, while reading the data first reproduced by the disk unit 22 for work and considering as 
the reproduction data 34 After performing access to the data which should be reproduced in the disk unit 21 for 
materials in the meantime and completing this access, control which uses as the reproduction data 34 the data 
which replaced with the data read from the disk unit 22 for work, and were read from the disk unit 21 for materials is 
performed. 

[0016] Next, operation of the edit equipment 10 concerning the form of this operation is explained concretely. Here, 
the maximum Taccs of the access time of this optica! disk unit is assumed to be 1 second using the optical disk unit 
as a disk unit 21 for materials. An optical disk unit is loaded with the optical disk with which material data were 
recorded. Drawing 3 (a) is a timing chart which shows the position of the cut in the data recorded on the optical disk 
as a record medium in the disk unit 21 for materials. Hereafter, as shown in drawing 3 (a), the case where edit which 
extracts cut (1) 41 and cut (2) 42, and connects from the data recorded on the optical disk is performed is 
considered. In addition, in drawing 3 (a), A1 and C1 express the start point of cut (1) 41, and an ending point, 
respectively, and A2 and C2 express the start point of cut (2) 42, and the ending point, respectively. Tcutl 
expresses the time of cut (1) 41, and Tcut2 expresses the time of cut (2) 42. Moreover, B1 expresses the point 
after Taccs progress from Al , and B-2 expresses the point after Taccs progress from A2. 
[0017] When extracting and connecting cut (1) 41 and cut (2) 42 as mentioned above, with the form of this 
operation, the data of the portion (it is hereafter described as a head portion.) of the period of Taccs are 
reproduced from the head of each cut from the disk unit 21 for materials to the disk unit 22 for work. Drawing 3 (b) 
is a timing chart which shows the data recorded on the disk unit 22 for work. In this drawing 3 (b), a sign 51 
expresses the head portion of a cut (I), and the sign 52 expresses the head portion of a cut (2). In the disk unit 22 
for work, these head portions 51 and 52 pack an interval, and are recorded. Moreover, in drawing 3 (b), D1 expresses 
the point of a start of the head portion 51 of a cut (1), D2 expresses the point (it is the same as the point of an nd 
of the head portion 51 of a cut (1).) of a start of the head portion 52 of a cut (2), and D3 expresses the point of an 

nd of the head portion 52 of a cut (2). 
[001 8] Moreover, below, the time code of each point shown in drawing 3 (a) and (b) explains taking the case of the 
cas where it is the value shown in drawing 4 . In addition, with the notation of the time code shown in drawing 4 , 
two digits divided by m, s, and f shall express a part, a second, and a frame, and may be 1 second at 30 frames, 
respectively. 

[0019] Drawin g 2 is the flow chart showing operation at the time of edit of the edit equipment 10 concerning the 
form of this operation. At the time of this edit, a control unit 13 sets initial value of the cut number n to 1 as initial 
setting first Moreover, although the copy place time code variable D used in order to show the points D1 and D2 in 
the disk unit 22 for work and — needs to point out the head of the suitable free area on the record medium in th 
disk unit 22 for work as initial value, it shall point out D1 point in drawing 3 (b), and sets it to D= OOmOOsOO f here 
(Step S101). Next a control unit 13 judges whether it is an edit end (Step S102), and, in an edit end, (Y) ends 
operation at the time of edit In addition, directions of being an edit end are performed when an editing-task 
company operates a user interface 11. 

[0020] When it is not an edit end (step S102;N) An editing-task company is operating a user interface 11, and minds 
a control unit 1 3. Publishing commands (control information), such as reproduction, a rapid traverse, and coma 
deliv ry, to the disk unit 21 for materials, displaying the picture of material data on a monitor 23, and looking at this 
picture Cut (1) The point of A1 in the head position (a), i.e., drawing 3 , of 41 is looked for, and a picture is stopped 
in the p siti n. And an diting-task company operates start point d t rmination by pushing th predetermined 
switch in a us r int rfac 1 1 tc. Th reby, th input of the start point time cod variabl A is p rformed, and it is 
set up with A=A1 (Step SI 03). In respons , as for a control unit 13. the tim code in th disk unit 22 for work 
r produc s th data from Al p int [ in / th s ction (a), i. . drawing 3 , from A to A+Taccs / in th time cod in the 
disk unit 21 for materials ] t B1 point from th point f D, i. ., D1 point in drawin g 3 (b), to a fi Id (Step S104). If 
th pictur is display d on a monitor 23 with the duplicat f data at this tim , an diting-task company can check 
an diting p int N xt,a control unit 13 sav s th start p int tim cod variabl A and th c py plac tim c d 
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variable D to th field of A (n) in th editing point information storage devic 12, and D (n), respectiv ly (Step SI 05). 

[0021] Next, an diting-task company is operating a user int rface 1 1, looks for th ending point of cut (1) 41, i.e., 
C1 point, and op rat s nding point det rmination by pushing a switch etc. Thereby, the input of th nding point 
tim code variable C is perform d, and it is s t up with C=C1 (Step S106). A control unit 13 saves this ending point 
tim code variabl C to the fi Id of C (n) in th diting point information storag d vie 12 (St p SI 07). At this time, 
as sh wn in drawing 5 , diting point information (A (1), C (1), D (1)) will be r cord d on th editing point information 
storage device 12. Next, a control unit 13 increments the cut number n one time (Step S1 08), equips the next edit 
with it, and as D=D+Taccs, as (Step SI 09) and D point out the free area of the degree in the disk unit 22 for work, 
i. ., D2 point it returns to Step SI 02. 

[0022] And an editing-task company looks for and determines a start point A2 and the ending point C2 similarly 
about cut 2 by performing Step S103 or Step SI 09 again. Thereby, the start point time code variable A and the 
ending point time code variable C are set up with A=A2 and C=C2, respectively. As for a control unit 13, the time 
code in the disk unit 22 for work reproduces the data from A2 point [ in / the section (a) i.e., drawin g 3 , from A to 
A+Taccs / in the time code in the disk unit 21 for materials ] to B-2 point from the point of D, i.e., D2 point in 
drawing 3 (b), to a field. A control unit 13 saves each time code variables A, D, and C again to the field of A (n) in 
the editing point information storage device 1 2, D (n), and C (n), respectively. At this time, as shown in drawing 6 , 
editing point information will be recorded on the editing point information storage device 12. 
[0023] An editing-task company does in this way, and determines an editing point one after another, and the 
information is recorded on the editing point information storage device 12. 

[0024] Drawing 7 is the flow chart showing operation at the time of the reproduction after edit of the edit equipment 
10 concerning the form of this operation. At the time of this reproduction, a control unit 13 sets initial value of the 
cut number n to 1 as initial setting first (Step S201). Next, a control unit 13 judges whether A (n) exists with 
reference to the editing point information storage device 12 (Step S202). When A (n) does not exist, (N) ends 
operation at the time of reproduction. When A (n) exists, a control unit 1 3 reads A (n), C (n), and D (n) from the 
editing point information storage device 1 2, and (Y) sets up the time code variables A, S, C, and D with A=A(n) S=A 
(nHTaccs, C=C (n), and D=D (n), respectively. In addition, since it is n= 1, they are A=A(1) S=A(1)+Taccs, C=C (1), 
and D=D (1) here. Next, as for a control unit 13, according to these time code variables, a time code [ in / the disk 
unit 22 for work / for the data of the head portion of a cut (1) ] starts read-out from the point of D; i.e., D1 point in 
drawing 3 (b), (Step S204). With it, to the disk unit 21 for materials, a control unit 13 publishes an instruction so that 
a time code may seek at the point of S (Step S205). Here, S points have pointed out the point after Taccs, i.e., B1 
point in drawing 3 (a), from A1 point. And after waiting (Step S206) and Taccs pass, only the time of Taccs ends 
read^out from the disk unit 22 for work (Step S207), and is changed from the disk unit 21 for materials which should 
already have completed seeking to read-out (Step S208). Then, a control unit 13 increments waiting (Step S209) 
and Variable n one time (Step S210), returns to Step S202, and moves from the time of C-S passing to regeneration 
of th next cut. 

[0025] A control unit 13 sets up the time code variables A, S, C, and D with A=A(2) S=A(2)+Taccs, C=C (2), and 
D=D (2) with reference to the editing point information storage device 1 2, respectively. And a control unit 1 3 starts 
read-out according to these time code variables from D2 point [ in / the point of D, i.e., drawing 3 , (b) / in a tim 
code / in / the disk unit 22 for work / for the data of the head portion of a cut (2) ] ]. With it, to the disk unit 21 for 
materials, a control unit 13 publishes an instruction so that a time code may seek at the point of S. Here, S points 
have pointed out the point after Taccs, i.e., B-2 point in drawing 3 (a), from A2 point. And after Taccs passes, read- 
out from the disk unit 22 for work is ended, and it changes from the disk unit 21 for materials which should already 
have completed seeking to read-out. 

[0026] Thus, at the time of reproduction, data without a way piece are reproducible with reference to the data of 
th editing point information storage device 12 by reading data from the disk unit 22 for work, and the disk unit 21 
for materials by turns. 

[0027] As explained above, in case an editing point is determined according to the edit equipment 10 concerning th 
gestalt of this operation The data near [ in material data ] the editing point are reproduced from the disk unit 21 for 
materials to the disk unit 22 for work, at the time of reproduction of the data after edit In case the data near the 

diting point are reproduced, while reading the data first reproduced by the disk unit 22 for work and considering as 
reproduction data Access to the data which should be reproduced in the disk unit 21 for materials in the meantime 
is performed. Since it was made to use the data which replaced with the data read from the disk unit 22 for work, 
and were read from the disk unit 21 for materials as reproduction data after this access was completed Even if th 
number of editing points increases in the disk unit 21 for materials, using the late storage of access, non-linear 
editing can be performed without reducing a reproduction data transfer rate. Therefore, as a disk unit 21 for 
materials, even if access is slow, storage with the merit that a record medium is removable or that it is cheap can 
b used. For xampl , it is r alizabl to carry out non-lin ar editing of the material data record d with th camera 
on apparatus videocass tt recorder using th optical disk and the magn tic tape as a record medium, and to s nd 
th m out as it is. 

[0028] N xt, th dit quipment cone rningth g stalt fop ration of th 2nd of this inv nti n is xplain d. 
D p nding on th cut to dit, the time may b sh rter than Taccs. Drawing 8 (a) is a timing chart which shows th 
p sition of th cut in th data r cord d on th disk unit 21 for materials, when it includ s such a cut. In additi n, in 
drawing 8 (a), A3 and C3 xpress th start point f cut (3) 43, and an ending p int, r spectivefy, and A4 and C4 
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xpr ss th start point of cut (4) 44, and th ending point, respectively. Tcut3 expresses the time of cut (3) 43, and 
Tcut4 expresses th tim of cut (4) 44. Moreover, B3 expresses th point after Taccs progress from A3, and B4 
xpresses the point after Taccs progress from A4. Mor over, only Tcopied which mentions E4 later from B4 
xpresses th front point. In th xampl shown in drawing 8 (a), the tim Tcut3 of cut (3) 43 is shorter than Taccs. 
[0029] The edit quipm nt concerning th g stalt of this operation is th xampl which nabl d it to cope with it 
when above. Th fundamental composition of th dit equipm nt cone rning th gestalt of this op ration is as 
having been shown in drawing 1 like the gestalt of the 1 st operation. 

[0030] Drawing 9 is the flow chart showing operation at the time of edit of the edit equipment concerning the gestalt 
of this operation. In this operation, first, as initial setting, a control unit 1 3 sets initial value of the cut number n to 1 , 
and sets the copy place time code variable D to OOmOOsOO f. Furthermore, a control unit 13 is the flag Small which 
shows whether the time of a cut is shorter than a predetermined reference value. Cut is set to 0 and the variable 
Tcopied which shows the sum total time of the cut reproduced as a cut shorter than Taccs within Time Taccs is 
set to OOmOOsOO f (Step S301). Next, a control unit 13 judges whether it is an edit end (Step S302), and, in an edit 
end, (Y) ends operation at the time of edit. 

[0031] When it is not an edit end (step S302;N), an editing-task company is operating a user interface 11, publishing 
commands (control information), such as reproduction, a rapid traverse, and coma delivery, to the disk unit 21 for 
materials, displaying the picture of material data on a monitor 23, and looking at this picture through a control unit 
13, looks for the head position of a cut (n), and stops a picture in the position. And an editing-task company 
operates start point determination by pushing the predetermined switch in a user interface 11 etc. Thereby, the 
input of the start point time code variable A is performed (Step S303). Next, a control unit 13 is Flag Small. Cut 
judges whether it is 0 (Step S304). Flag Small When Cut is 0, a time code [ in / the disk unit 22 for work / in a time 
code / in / the disk unit 21 for materials / (Y) / in a control unit 13 ] ] reproduces the data of the section from A to 
A+Taccs to the field of D to D+Taccs (Step S305), and time codes A and D are saved to the field of A (n) in the 
editing point information storage device 12, and D (n), respectively (Step S306) On the other hand, it is Flag Small. 
When Cut is not 0 (step S304;N), from D+Tcopied, a time code [ in / the disk unit 22 for work / in the time code in 
the disk unit 21 for materials ] overwrites the field of D+Taccs, and reproduces the data of the section from A to 
A+Taccs-Tcopied (Step S307), and a control unit 13 overwrites and saves the value of A-Tcopied to the field of A 
(n) in the editing point information storage device 1 2 (Step S308). 

[0032] If Step S306 or Step S308 is completed, an editing-task company is operating a user interface 11, will look 
for the ending point of a cut (n), and will operate ending point determination by pushing a switch etc. Thereby, the 
input of the ending point time code variable C is performed (Step S309). Next, a control unit 1 3 compares the time 
from the start point of a cut to an ending point, i.e., C-A, and Taccs-Tcopied, and C-A judges whether it is more 
than Taccs-Tcopied (Step S310). (Y) sets Variable Tcopied to OOmOOsOO f while a control unit 13 sets Flag 
SmallCut to 0, when C-A is more than Taccs-Tcopied (Step S31 1). Next, a control unit 13 saves the ending point 
time code variable C to the field of C (n) in the editing point information storage device 12 (Step S312). Next, a 
control unit 13 increments the cut number n one time (Step S313), equips the next edit with it, and returns to (St p 
S314) arid Step S302 as D=D+Taccs. On the other hand, when C-A is not more than Taccs-Tcopied (step S310;N), 
a control unit 1 3 is Flag Small. While setting Cut to 1, it newly returns to Step S302 by setting to Tcopied the valu 
which added C-A to Tcopied (Step S315). 

[0033] Here, after performing edit of a cut (1) as shown in drawing 3 (a), and a cut (2) to the material data record d 
on the disk unit 21 for materials, as shown in drawing 8 (a), cut (3) 43 and cut (4) 44 are extracted, and the case 
where edit which connects is performed is considered. Drawin g 8 (b) is a timing chart which shows the data 
recorded on the disk unit 22 for work at the time of this edit of cut (3) 43 and cut (4) 44. In drawing 8 (b), a sign 53 
expresses a cut (3) and the sign 54 expresses the head portion of a cut (4). These cuts (3) In the disk unit 22 for 
work, the head portions 54 of 53 and a cut (4) pack an interval, and are recorded. Moreover, in drawing 8 (b), D3 

xpresses the point of a start of a cut (3), F4 expresses the point of a start of the head portion 54 of a cut (4), and 
D4 xpresses the point of an end of the head portion 54 of a cut (4). Cut (3) The time Tcut3 of 53 is shorter than 
Taccs, and the time which doubled cut (3) 53 and the head portion 54 of a cut (4) serves as Taccs. Moreover, below, 
the time code of each point shown in drawing 8 (a) and (b) explains taking the case of the case where it is the valu 
shown in drawing 10 . 

[0034] At the time of the edit about the cut (1) shown in introduction and drawing 3 (a), and a cut (2), it sets to th 
flow chart shown in drawing 9 , and is Flag Small. Since Cut is set to 0 (step S304;Y) and C-A sets it more than 
Taccs-Tcopied (step S310;Y), operation at the time of edit becomes being the same as that of operation shown in 
drawing 2 , and edit is performed as the gestalt of the 1 st operation explained Next, in the case of the edit about a 
cut (3), they are n= 3, and D= 00m02s00 f. An editingH:ask company looks for the head position of cut (3) 43, i.e., 
the point of A3, shown in drawing 8 (a), and operates start point determination by pushing the predetermined switch 
in a user interface 1 1 etc. Thereby, the start point time code variable A is set up with A=A3 (Step S303). this tim - 
- flag Small Cut — with 0 — it is (st p S304;Y) — it is — as for a c ntrol unit 13, th tim cod in th disk unit 22 
for work reproduces the data from A3 p int [ in / th s ction from A to A+Taccs, i. ., drawing 8 , (a) / in th time 
c de in th disk unit 21 for materials ] to B3 point to the fi Id of D to D+Taccs (Step S305) Under the present 
circumstances, although invalid data are r produced aft r F4 in drawing 8 (b), this is not tak n as a pr blem. A 
control unit 13 saves tim c d s A and D furth r to th fi Id of A (3) in th diting p int inf rmati n storag devic 
12, and D (3), resp ctiv ly (Step S306). At this tim , as shown in drawing 1 1 , diting point information will b 
recorded nth diting p int information st rag devic 12. 
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[0035] Then, an editing-task company looks for the ending point, i.e., C3 point, of cut (3) 43 shown in d rawing 8 (a), 
and operat s ending point d termination. Thereby, th ending point time code variable C is set up with C=C3. At this 
time, a control unit 13 compares the time from the start point of a cut to an ending point, i. ., C-A, and Taccs- 
Tcopied, and C-A judges wh ther it is mor than Taccs-Tcopied (Step S310). H re, wh n C-A is more than Taccs- 
Tcopi d, it is th same as the cas of a cut (1) or a cut (2). How ver, in the cut (3) shown in drawing 8 (a), th time 
from A3 to C3 is smaller than Taccs. Mor over, Tcopi d serves as OOmOOsOO f at this tim . Therefore, C-A 
becomes smaller than Taccs-Tcopied (step S310;N), and a control unit 13 is Flag Small. Whil setting Cut to 1, the 
value which added C-A to Tcopied is newly set to Tcopied (Step S315). At this time, since Tcopied is OOmOOsOO f, it 
serves as Tcopied=C-A. Furthermore, a control unit 1 3 does not record the value of the point C, i.e., a time code 
variable, ending [ cut ] on the editing point information storage device 12 in this case. Moreover, n and a D value ar 
not updated. 

[0036] Next, an editing-task company looks for the head position of cut (4) 44, i.e., the point of A4, shown in drawin g 
8 (a), and operates start point determination by pushing the predetermined switch in a user interface 1 1 etc. 
Th reby, the start point time code variable A is set up with A=A4 (Step S303). Next, a control unit 13 is Flag Small. 
Cut is investigated (Step S304). after the ending point determination of a cut (3), and flag Small Cut is set as 1 (step 
S304;N) — it is — a control unit 13 The time code in the disk unit 21 for materials The section from A to A+Taccs- 
Tcopied, That is, from D+Tcopied, the time code in the disk unit 22 for work overwrites the field of D+Taccs, i.e., a 
field, from F4 point in drawing 8 (b), and reproduces the data from A4 point in drawing 8 (a) to E4 point (Step S307). 
Moreover, a control unit 1 3 overwrites the value of A-Tcopied to the field of A (n) in the editing point information 
storage device 1 2, and is saved (Step S308). Although information is recorded on the field of this time A (3) as 
already shown in drawing 1 1 , it overwrites here and records on it. 

[0037] Then, an editing-task company looks for the ending point, i.e., C4 point, of cut (4) 44 shown in drawing 8 (a), 
and operates ending point determination. Thereby, the ending point time code variable C is set up with C=C4. this 
time — C-A — more than Taccs-Tcopied — it is (step S310;Y) — a control unit 13 — flag Small Variable Tcopied 
is set to OOmOOsOO f while setting Cut to 0 (Step S31 1). Moreover, a control unit 13 saves the ending point time 
code variable C to the field of C (n) in the editing point information storage device 12 (Step S3 12). At this time, as 
shown in drawing 12 , editing point information will be recorded on the editing point information storage device 12. 
Thus, about the cut (3) shorter than Taccs among the cuts which had four from the first, linear editing is performed 
at the time of editing point determination, and all data are reproduced by the disk unit 22 for work. Therefore, sine 
it is not necessary to carry out anything at the time of reproduction, the editing point information about a cut (3) is 
recorded on the editing point information storage device 1 2, and it is **. Therefore, the editing point information on 
the next cut (4) is recorded on the field of n= 3 in the editing point information storage device v 1 2. 
[0038] Operation at the time of the reproduction after edit of the edit equipment concerning the gestalt of this 
op ration is as having been shown in drawing 7 like the gestalt of the 1st operation. At the time of the reproduction 
at the time of editing about a cut (4) from a cut (1) like the above-mentioned explanation, firsts while the disk unit 
22 for work has read from D1 point in drawing 3 (b) to D2 point at the time of n= 1, the disk unit 21 for materials 
seeks to JB1 point in drawing 3 (a). And after performing read-out from B1 point to C1 pointiin the disk unit 21 for 
materials after Taccs progress, while the disk unit 22 for work has read from D2 point in drawing 3 (b) to D3 point, 
th disk unit 21 for materials seeks at B-2 point in drawing 3 (a). Furthermore, in the disk unit 21 for materials, 
read-out from B-2 point to C2 point is performed after Taccs progress. Then, while the disk unit 22 for work has 
read from D3 point in drawing 8 (b) to D4 point, the disk unit 21 for materials seeks to E4 point in drawing 8 (a). And 
aft r Taccs progress, read-out from E4 point to C4 point is performed in the disk unit 21 for materials. That is, 
s eking to the field of a cut (3). is not performed in the disk unit 21 for materials. About the data of a cut (3), the all 
ar reproduced by the disk unit 22 for work, and will be read from here. 

[0039] It can be coped with, when it includes a cut shorter than Taccs according to the edit equipment concerning 
the g stalt of this operation, as explained above. The composition of others in the gestalt of this operation, 
op ration, and the effect are the same as the gestalt of the 1 st operation. 

[0040] In addition, although this invention is not limited to the gestalt of each above-mentioned implementation, for 
example, showed the position of the data on a record medium by the time code with the gestalt of each above- 
mentioned implementation instead, it may use address information, such as a track number and a sector number. 
[0041] Moreover, although the gestalt of each above-mentioned implementation explained the case where an 
editing-task company determined an editing point, this invention can be applied, when reading editing point 
information from the equipment connected to the exterior of edit equipment and performing edit and reproduction. 
[0042] Moreover, although the gestalt of each above-mentioned implementation explained the example in the cas 
of a combination used as the 1st storage which serves as an optical disk unit and the 2nd storage as a disk unit 21 
for materials using the hard disk as a disk unit 22 for work, in the case of the combination of the storage with which 
access speed differs, this invention can apply a hard disk, semiconductor memory, etc. as a combination of the 1st 
storag and th 2nd storage. 

[0043] Furthermore, it is also possibl to use the lat storage of acc ss like an optical disk unit or a tap unit as the 
2nd storag . It is becaus th s information will b reproduced one by one at th tim of r production if it records 
by packing an int rval so that it may b s t to D2=D1+Taccs as sh wn in drawing 3 (b) in cas data ar r c rded on 
th r cord m dium in th 2nd st rag . 

[0044] M r over, if r cord s quential in this way and reproduction ar perform d, rand m acc ss d s not do th 
2nd storag . That is, aft r r cord of th head portion of a cut (1) is compl ted [ for example, ] at th tim of r cord, 
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or aft r reproduction of the head portion of a cut (1) is completed at the tim of reproduction, a head is already in 
the head portion of a cut (2), and specially a head does not need to move. Moreov r, sine it is s quential access, 
rotational delay can b seemingly abolished by using a read-ahead cache buffer. Therefore, even if it uses lat 
storag of access, such as an optical disk unit and a tape unit, as the 2nd storag , the access tim can b 
short ned enough. 

[0045] Moreover, for th r ason of having performed additional edit, when th data r cord d on th 2nd storag 
stop b ing in agreement with reproductiv turn, they can shorten the access tim at the time of reproduction by 
r arranging data so that it may become the order of reproduction. After rearrangement of data once reads the data 
of the portion which rearranges and rearranges them, it is realizable by writing in again. Though such rearrangement 
is performed, since only the data near the editing point are recorded on the 2nd storage, there is little amount of 
data and there is little time which rearrangement takes. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the structure of a system containing the edit equipment concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the flow chart showing operation at the time of edit of the edit equipment concerning the gestalt of 
operation of the 1 st of this invention. 

[Drawing 3] It is explanatory drawing for explaining operation of the edit equipment concerning the gestalt of 
operation of the 1 st of this invention. 

[Drawing 4] It is explanatory drawing showing the time code of each point shown in drawing 3 . 

[Drawing 5] It is explanatory drawing showing the editing point information recorded on an editing point information 

storage device in the edit equipment concerning the gestalt of operation of the 1 st of this invention. 

[Drawing 6] It is explanatory drawing showing the editing point information recorded on an editing point information 

storage device in the edit equipment concerning the gestalt of operation of the 1 st of this invention. 

[Drawing 7] It is the flow chart showing operation at the time of the reproduction after edit of the edit equipment 

concerning the gestalt of operation of the 1st of this invention. 

[Drawing 8] It is explanatory drawing for explaining operation of the edit equipment concerning the gestalt of 
op ration of the 2nd of this invention. 

[Drawing 9] It is the flow chart showing operation at the time of edit of the edit equipment concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 10] It is explanatory drawing showing the time code of each point shown in drawing 8 . 

[Drawing 11] It is explanatory drawing showing the editing point information recorded on an editing point information 

storage device in the edit equipment concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 12] It is explanatory drawing showing the editing point information recorded on an editing point information 

storage device in the edit equipment concerning the gestalt of operation of the 2nd of this invention. 

[D scription of Notations] 

10 [ — An editing point information storage device 13 / — A control unit, 21 / — The disk unit for materials, 22 / - 
- Th disk unit for work, 23 / — Monitor ] — Edit equipment, 11 — A user interface, 1 2 
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ffitSWDj&SSKU B4«A4^e»T accs igiia^©^C^ 
«LTV>£. E4I1 B4*^^-T-ST C opied 
fcltM»^c^LTI/i-&. 08 (a) 

tlyh (3) 4 3©WfWTou t 3**T a «=c3«fc0 ! fo@<^o 

[0 0 2 9] *5S!i£ro^C^Sffi^B«, ±M©=t 

m&wmtmmz. mnzmvrz.mr>x$>^. 
[00 30] 09«, *$mv>i&&\z&2>m$mwv>m 

mmmmi 3wu ^fasstux. *-^s^n©wi 

ffi£l£U SW-fA3-HTO*00m0 0s 

0 o f t-r-s. sk, mmmmi 3«, hostm** 

Cu-tSOtt.' ^fMT«oo S WfC*5l->T. T-c CS «fc 0 
*>&V>77y K<bbT«S£tlTV>3?7.y b©-&fH»£ffl£ 
^•T^Toopied^ O OmO 0 s 0 0 f <X^ .y 

ys3 o i) . mz. mmmisn* mMmTt^fr 

*«*fb Uf7^S3 0 2) . ffi«#*7<Ai§£- (Y) 

[oo3i] mmmT-ctet£^m& (xer-y^s 3 0 

2 ; N) tt, MfMttt. .aHf-f >^7i-7 1 1 
&«frr-5^tT. Mtt&lll 3£;frbT, SMvMtV 

3^r> H («MMR) *»frU 2 3 

(n) <0$fc®tiffl£J£U ^©{4BTiIi&£f?.Lk£-e- 
•6. ^bT, HAmSI#tt, a-f-f>^7i-Xl l 

ttft&frs. emtio, -Mfe&j'-'f A3-h«ao 
x*3Wf*>n* (xt7^s3 0 3) . a\z. mwrnm. 

1 3«. 77ysma 11 Cu t Hfi0if^§i)^m\Si't 

5 Ufv^S3 0 4) . 77^Smal 1 Cut*! 

o©«-& (y) «, mwbbi 3«. mttm74 7.>7m 

M.2 1 lC*3t-t-S^-TAn-H^A^6A + T occs *T© 

S30 5) . 9t ha— ha, d*. -E-n-ett, 

tittREttStttl 2lw*5tf£A (n) , D (n) OfRKIC 



«#"T5 Ut7 7*S 3 0 6). — 7j. 77^Sma l 
l C u t i«0T?lt4^«^ Wrf 7"S 3 0 4 ; N) 

H^AA^A + Tacc S -T C o P ied*T<DKW 

«SL 3 0 7). A-Toopi 0 dWfli*> Jfl 

jML«NWEMEBs«12K*W*A (n) 0*«K±»# ' 
LTGtfrTS iX^yfS 3 0 8). 
10 [0 0 3 2] XT5/7*S 3 0 6 *fcttXT77"S 3 0 8 
imTLfc5. flyKff3&£& 3.-tf^>^7z-X l 
lfcSWFTSEfcT, »yh (n) ©K7jiK£#U: X 
-f v^-SHWKAD. &7^«te£©t8fe£fT?. Jin 

(7>f77*S3 0 9) . JfcK, tmniiaB. 

<Dmi&&frzmT&^<Dmmttzt>-i=> c -At. t 

ao CS -ToopiBdt*]tt4L. C-A#Tacc S -Toopied 

K±*»s*»**iwr-& (xfy7"s3io) . c-a*s 

T„oo S - Toopi,d^JiO«^ (Y) tt. fH»gfi 1 3 
20 75^Sma 1 1 Cu t £ 0 <hf JSfc'T 
copiod^O OmOOsOOf fTSj (Xxy7 p S 3 1 
1) . WSIl 3tt, HT3fltf"f A3-KWfc 
C*. ttKAflBMEttSBl 2C««C <n) 
fc«#^^> Ufry7"S3 12) HMHH? 
tt, ■* »/>t^ nSH >i7 ij ^ > h b (X^ >;/ "7° S 3 
13), #.<DmM\ZffiZ.~C. D = D + T«c CS £ UC; (X 
T7^S3 14) , 7.f-y7°S 3 O 2 \zm&* — 7ji C 

-A^Taoc^-ToopiedtUl-CttJSV^^- (X^-y^S 

3 1 0 ; N) tt. felffllSBl 3«. 7^Sraa 1 1 
30 Cu t £1 £-r-5£*K. TcopiadlCC-A^mfcfii 
^IgrfclCToopiediLT (7f-y7"S3 1 5) . X^-y 
7'S3 0 2l:M5. 
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tlit^^-^tC^LT. 03 (a) lC^Lfc«k5/*7J 
(1) t7J^h (2) <D«mSrfTo7c^(C. 08 
(a) (-^Lfci'StlC, 7J>yh (3) 4 3t7>^h 
(4) 4 4*ftfttlLT, -S>fj:^fc*-5tB*Srff5« 
•&1C-Z>^T#^.^>. 08 (b) li. dWTJu/h (3) 4 
3ttlyh (4) 4 4<Dffi^flC. f^ffl^X^^fi 

40 2 2 icE^n^^-^^-r^^ 5 >v=f-\— b-z& 

-5. 08 (b) lc43(/iT, «f^53IW7h (3) 
U ^54«7J«yh (4) ©5t®ffl5^^«UTt^. 
^n^^h (3) 5 3i*-yh (4) ©5«Sm^5 4 
f£JStfflx-<X£'ge2 2 IC*5^TMSi*BS<*TSfik 
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(3) F4«*-^h (4) <DK$m 

^5 40»J60^i*«L, D4HA"yh (4) <D5tfflSP 
4>5 4«i^7<0^ : S:^bTt^. (3) 5 3©» 

WT cut 3«Taoc3J;C»t>®<. 7J V H (3) 5 3 
50 h (4) W5tSBSp^5 4£££*3-&fcB$rean\,«=e S i& 
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r>TV»S. *fcv JUTTtt. 08 (a) , (b) IC^L 

&m\zt?xwtw-rz>. 

[0 0 3 4] te#>\Z, 03 (a) (CtrL^^F (1) 
(2) fc-pV»T«oa*WM4. 0 9 KjSLfcSfcn 
0Ki:i3HT. 77^Smai 1 CutHO iarrVf 
S3 0 4 ; Y) . C-AteTa CCS -Teo P iedUU; (X^ 
>^S310;Y) £fc*fc#, HAI^CDlM^tt, 02 

CDMA©|^»C«. n = 3. D=0 OmO 2 s 0 0 f iitz 
08 (a) \Z7*VttvV 
(3) 4 3©^&«T&:b^A3<Dj&£8!U a— tf 

-fA3-F^&Ate, A=A3iSt$ni. (Xfy^ 
S3 0 3) . ^(D^T. 77^Sma 1 1 Cu tli 
0O*^-ea&-5 (Xf7^S3 0 4 ; Y) ©T> fWP^ 
«i 3tt, ^f-f7?812 ilc:*3tt£*-f A3- 
h**iA*^A + T accs *T©Kra. -r^£t>%08 (a) 
lC*3tt-5A3^e.B 3^C*T<©^— fNgffl^-f 
X*g«2 2'»C*W*^-f An- KfttD#>6D + -T.e.. 
OflWfcfclMlT* afy^S3 0 5) . COR. 08 

(b) \z&wzf t&mtizteimte'T-f-tims&izn 
-fAn-FA, d*, *n*tvmm&tim8mmi 2 

K&tfSA (3) , D (3) ©M«t^^rr^> (Xf? 

7s 3 0 e) . z<m&v, mm&mmmmis 1 2 c 
[0035] m^x. mmmmz^ ms <a> 

fztlyb (3) 4 3©*|7M&bSC3M^U & 
T^C^OSI^SrffP. Z\tV,Z&K). A3- 
Kg&Ctt. C = C3.hia:5££*l5. MWm 
11 3«. *>y hWffi^A^i^T^C^T^m-r^t) 
%C-At. T.^-TcopiedtSrlttfcU C-A#T 
BC o S -TcopiodW±^S*^*!l»r-r-5 (Xfi/'/S 3 1 
0) „ uCT, C-A^T aC c S -Tco P ied^Ji<D«^« 

(1) stiw-vH (2) <Dm&izmc~?$>z>. 

L^L, 08 (a) (3) Xit. A3*> 

e.C3*T©KfWttT occs <k0fc/h$li. Sfc, 

Tco P iod«0 OmO 0 s 0 0 f i:&oTH5. g£ 

oT. C-AttT 0 ee S -TcopxedJ:Dfc/h$<^0 (X 

^•>ys 3 1 0 ; N) , MW&ai 3«. 77ySma 
11 Cu t£l fT-5t*tC, TcopiedlCC-A^JD 
^.fctt^frfcfCTcopiedi-T-5 (Xt^^S 3 1 5) . 
dOB^TWU Teo P ied«0 OmO 0 s 0 0 f Tab^co 
T, T=opied=C-A<t:&£ 0 SC, fWft?^ 
11311 h^t^^-f AH-h'gStCO 
fit*. liSl^WBfet&gBl 2KE@L&tA. Sfc, n 



[0 0 3 6] ^ft, ^*f^g«H 0 8 (a) \Z^Vtz 
jjyh (4) 4 4©^&Bt"&:b^A4©A£#!U 
a— tf-f >^7i-7. l l Ki5tt£>i?r5£cDX'f y^&iV 

te^-f A3-H^»AH A=A4tS^^n-5 (X 
f77"S3 0 3) . ^1'. «Mffllg« 1 3 77^Sm 
all Cut SrlS^S Ufy7*S 304) . *-yh 

(3) <Di|!|7^Ci*3e^ 77^Sma 1 1 Cutlil 
10 KKJg^ftT^S (Xr'yys 3 0 4 ; N) <DX, 

mmi 3\t. 3s#ffl5Vx*se2 1 £*i?«*"f ah 

- H^A75^A + T ac c S -T C ppi e d*-COEW. -T^t) 
•£08 (a) t£:fctt£A4j&^£E4j&£T(Z>7^-;5' 
tf-Stfflx-CX^gf^ 2K:fcW-£*-r A3-.WD 

~i 1 copi 1 aces 

iz&wzF 4&frib<Dmm\z±mzisTm!m-2> (x^ 

5/^S 3 0 7). ttffll^Ml 3tt, A-Tcopied 

<DfiI£. «gO^««fBfi^« 1 2t'*5WSA (n) 
«K±*#LT«#-r-5 (Xr77 , S 3 0 8) . COt 
20 ^A (3) ©fcJStfcWu gt»C01 llZ7pVtz£5\zm%L 

tim&ztrc^ztf. z\z\\z±m%v-cmm?2>. 

[0 0 3 7] ttwr. .tt&f&Nft*. 08 (a) »C^L 
fcTJyh (4) 4 4<D*IT^-r^:t>^G 4^C*«b. ft 
T^SMg©^*fr3. cniciD. ft"n±tf"-fA3- 
F^&Ctt, C = C4<hi95i2*l-5. C-A 
diT«=o S -Toopi e d£^Ji-C2>^ (XT7^S 3 10; 
Y) ©T. MffSBl 3«, 77^Sma 11 Cut 
SOi-r^t^C ^&Toopied£0 OmO 0 s 0 0 f 
(X5^^7S3 11). Sfc. ftdffllgMl 3 tt. 

t*3^-5C (n) <Dm.M\zm?T2> (X^«y^S3 1 
2) . ^©«p^T, «JII£*f8fE1ft3S«l 2fctt, 01 

o) tcouxn mMMm&mzv=-7m 
mtffit>tu ^x^-^ti^mm^^ 2 \z 

wx\ mmM.mnmmimi 2\z\t*yh o> ico 

40 lEt&SS 1 2 K*5tt-5 n = 3 <E>®*SfCte, . h 

(4) o«feS*HfcWE«*nT^*< 

[0 0 3 8] 3**KSO»lg^*»^«©^«OS 
£tt©!Wt$t. mi©*M©^<tl^«l:0 7C^bfc 
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( 4 ) iCOUT^Sff o fe«^t:*»5S« 
*-T, n=l«<t#. f^ffl^X5'^«2 2)&t03 

(b) lr^tt-5D 1^6.D2^CS-e*K*aiLTVi-5 
W1C, f»fflr^Xi'gl2 1it 03 (a) 
B l^lC^-i7*fT^. tLT, T^Sii^. 
50 ffl^X^^S2 UC*3V^TB l^e»C 1^*T©K 
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&m\s*n-otd&. «r^Xi?gf2 2^03 
(b) (C*5l-t-5D2^e.D3^C*T*$r^HlLT^-5 
$TOf-fXi?S12lH 03 (a) C:*stf£ 

^X?gB2 l\Z&^TB2&fr*>C2&S.-?:<DW&>- 

mvzfto. m^x, tmm7<<7>p3im2 2#08 

(b) tC*5^D3^6D4^*T*K*WbTV^ 
Mfc, ^fflx^X^^S2 lte, 08 (a) \Z&»2, 

fflr-fX^gi2 lK:fc^TE4;&a>'SC4j&3;T©K 

Ayh (3) CDMt^Ov'— ^ttfTfc&H. A-vh 

(3) cot 1 — ?i:oo)TH ^o^tjW^HJBtm';*.^ 

gB2 2tC«IS$tlT*3 0, ' ^^"S^tH^n-SCt 
left*. 

[0 0 3 9] J^iiiWLfcJ;^^, 
T&5. 

[0040] *5&m\z±m&mM<owmizmfe-£ 

[0041] *fc> ±e#aafi©««T?tt. ifttwpgNi- 
Tirs. 

[0 0 4 2] Sfc. ±C4rieSfi05^-Ctt, MS 1 <£>Ett 
gB£&3i5i#ffl7 r '<X ; !7gB2 ltbT^^fS 

TA- H^Xi'ftffltifcJlft^trti-OS^OfllKO^ 
TRWLfc**, *«Htt. ffSl©EBSfi££S2<Z>EB 
gfi©ifi*^b-£<*:LT, A— Ft^X:? ^ 

[0 0 4 3] HK, IB2<aEBigfi£LT«. Tt^X 
£ gf^f- ^fi^<D«fc 5 7 ^ "teX ©St >EBSB 

Bfc*W'-6E«i»te'5 f -^*BE«-r<5|R. 0 3 (b) 
I'^bitotP^, D2=D 1 +Taco S t^-5«k-5fcmRS 

[0 0 4 4] COJ;plCv— dr>~>-r;i/&E®, 

W^*ff3«-C*n«. SSS2<Z>EBigB«:7>^A7* 

WLtfrtyh (1) ©$feffl^©fE^*^7Lfc^. * 
Z>W3.U£M\z&\,*Tftv h (1) O^aP^OW^ 



KTL&a. MFtt. KK#-yh (2) ©5teSg&&#K 
> -> * ;i/&7 £ -feX T» •& fc » . 9iffi.&-* * v is a- A* y 

tdtT^s. seoT, m2ommms£v-ryt? i jx? 
mm^T-zfmmmoT v -trx roa^EBgeB^ja^T 

[0045] t>u mmm*ff-otc.m<Dwm\z 
±0, , %2<DummmzM®.i£ntz. ; T-9ti\ mtkom 

-^©M^e^-^ff^CltT. B£B#<D7i7-fcXfS5fffl£ 

tzmzm&m%&tsz.£-emmt2>z.Z:tfT'gZ>. Z<D 
<fc 3 ftM^^-fcffo fctbTfe, m2 ©EBSfiK 

[0046] 

[isoa*] &L±mmvr^ 5 icMm 1 2 e 
?y?i±79ttimms3i3. ©EB^B^-s-s^eiE 

-rztnnz. m2<nmmmm\zmm^nx^y : -^^ 
wtfrtuisT^zmiz. m 1 ©Kit^BK^vcmrr^ 

^ 2 ©EBSB^e»K*-WLfc^-^{cf^^Tlg 1 
30 ©EBSB^6.K*-taL-fc7 J -^*W^5 i -^t-rs«t 
3^Lfc»T, ^x-^^fflfcZ^-feXCOSV^EB 

[0 0 4 7] «^«2E*C0«i^fifC«tn«. 
f ttf-^ tofilMffflf-J' * » 1 »EBSfi^ 

e»^2©E«sfi«c^ss-r-5is»c. mm&]S.®<D7=-? 
tm^nzmmzft^T. mm*m#>T, mmm&& 

0)^-? 2 oEBSfitrEgk-r^<k 5 \z LfcWT. 
40 ±S2^l*lciPK.. ^20EBSBtLT7i7-feXCDilU 
EBSBSrffl^Tfe. 7i7irX«fW€r+^<-rs^<i: 

[0ffi©ffi#^K] 

[01] *miv>&i<»mMv>wmz&z>nmm*<e; 

tS ^X^-AW^Sr^-ry D y ? 0Tfe^. 
[02 ] *fEW©^ 1 ©fl£5ScD}EaSK«£|glft8e©ffi 

^f©«^^-mti0Tab^. 

[0 3 ] *^io« l wi®5gro^{c^^«g^Boiti 
so [04] B3l;^l/fcMO^-f An— H^TSIWH 
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